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CLAIMS 

1 

2 1. (Currently Amended) Apparatus comprising 

3 at least first and second reactive loads, 

4 a first circuit means that generates a firs t switchinp signal and includes switching 

5 elements with respective control terminals. 

6 a second circuit means that generates a second switching sig nal and includes 

7 switching elements with respective control terminals. 

8 means for generating a first PWM signa l that includes a fundamental switching 

9 band signal component of the first switchin g signal and that further includes a basehand 

10 signal and for applying said first PWM sig nal to .said con trol terminals of said first circuit 

11 means. 

12 means for generating a second PWM signal that includes a fundamental switchinp 

13 band component of the second switching signal that has substantially the same mag nitude 

14 and phase as the fundamental switching band component of said first PWM sip nal and 

15 that further includes a baseband signal th at is the inverse of said baseband signal that is 

16 included in the first PWM signal, and for applying said second PWM signal to said 

17 control terminals of said second circuit means. 

18 moano for generating firat and second switching signals each having rcspoetive 
T9 s witching band components and at loast one respective baseband component, and 

20 m e ans for appfring said first and second switching signals to said first and oooond 

21 reactive loads, respectively, 

22 wherein the moans for generating functions so as to work with the moans for 

23 applying to generate the switohing signals in auoh a way that a) the sum of the values of 

24 the inotantanoouo currents through r , nid eaeh ImH ,v n.,t^t n ^ t i n |[ y 7rr o b) :u b s tantiall y all 

25 of said at loast one bas o band oomponont of said first switching signal is q ourront that 

26 flows into said first roactivc load and o) substantially all of said at least on e bas e band 

27 component of said sooond switching signal is a current that flows into said second 

28 reaedve load, - 

29 wherein at least one of said reactive loads is a tranaduco r capacitive load . 
1 
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2. Canceled. f 

l 

1 3. (Currently Amended) The invention of claim 1 wherein the first and 

2 second circuit means function so as to work with the means for generating a first PWM 

3 signal and with the means for generat ing a second PWM signal to generate the switching 

4 signals in such a wav th at a) the sum of the values of the instantaneous currents throu gh 

5 said each load is substant ially zero, b) substantially all of said at least one baseband 

6 component of said first switching signal is a current that flows into said first reactive load 

7 and c) substantially all of said at lea st one baseband component of said second switching 

8 signal is a current that flows into said second reactive load. 

9 thoro aro N of said loads and wherein for each of a numbor of signal variabl e s f ui 

10 e ach load, th e sum of th e values of e ach particular signal variablo is s ubstantially 

1 1 constant s 
1 

1 4. (Currently Amended) The invention of claim 3 wherein there are N of 

2 said loads, wherein for e ach of a number of signal variables for each load, the sum of the 

3 values of each particular signal variable is substantially constant, and wherein said 

4 number of signal variables is greater than 1 and less than N. 
l 

1 5. (Currently Amended) The invention of claim 1 wherein respective first 

2 terminals of each of said reactive loads are connected to a common node through which 

3 said current at baseband frequencies flows, said common node being connected to a fixed 

4 potential. 
1 

1 6. (Currently Amended) The invention of claim 5 wherein each of said 

2 reactive loads has a second terminal and wherein said apparatus further comprises means 

3 for applying at least the baseband components of said first switching signal between the 

4 second terminal of said first reactive load and said common node and for applying at least 

5 the baseband components of said second switching signal between the second terminal of 

6 said second reactive load and said common node. 
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1 7. (Currently Amended) The invention of claim 1 further comprising a 

2 mechanical load connected to said trnnsduoo r capacitive load . 
1 

1 8. (Original) The invention of claim 7 wherein said mechanical load 

2 includes means for generating acoustic sonar signals, 
l 

1 9. (Currently Amended) The invention of claim 1 

2 Apparatus comprising 

3 at least first and second reactiv e loads, 

4 m e an s for gen er ating at least first and s e cond switching signals, each having 

5 respective switching band components and at least one respeotivc baseband component ? 

6 means for applying said first and s e cond switching signals to said first and second 

7 reaotivo loads, r e sp e ctively, 

8 wherein the first and second circuit means function means for g e n e rating 

9 functions so as to work with the means for generating a first PWM signal and with the 

10 means for generating a s econd PWM signal applvmg to generate the switching signals in 

1 1 such a way as to cause a) substantially the same amount of current at baseband 

12 frequencies that flows out of one or more of said reactive loads at a given time to flow 

13 into one or more of the others of said reactive loads, b) substantially all of said at least 

14 one baseband component of said first switching signal to be a current that flows into said 

15 first reactive load and c) substantially all of said at least one baseband component of said 

16 second switching signal to be a current that flows into said second reactive load,? 

17 wh e r e in at least one of said r e active loads is a transducer . - 
I 

1 10. (Currently Amended) The invention of claim 9 further comprising 

2 means for connecting respective first terminals of each of said reactive loads to a 

3 common power supply node through which said current at baseband frequencies flows. 
I 

1 11. (Currently Amended) The invention of claim 1 0 wherein each of said 

2 reactive loads has a second terminal and wherein said apparatus further comprises means 

3 for applying at least the baseband components of said first switching signal between the 
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4 second terminal of said first reactive load and said common node and for applying at least 

5 the baseband components of said second switching signal between the second terminal of 

6 said second reactive load and said common node. 
1 

1 12. (Withdrawn-Currently Amended) The invention of claim 1 1 wherein 

2 said apparatus is further adapted to drive a third reactive load with a third switching 

3 signal, said third switching signal having switching band components and at least one 

4 baseband component, said third reactive load having a second terminal, and wherein said 

5 apparatus further comprises means for applying the at least one baseband component of 

6 said third switching signal between the second terminal of said third reactive load and 

7 said common node. 
I 

1 13. (Currently Amended) The invention of claim 9 wherein said reactive 

2 loads have substantially equal impedance and wherein said baseband components are the 

3 inverse of one another. 
1 

1 14. (Currently Amended) The invention of claim 9 wherein said apparatus 

2 further includes at least one power supply terminal and wherein said current flowing out 

3 of one or more of said reactive loads flows away from said power supply terminal and 

4 said current flowing into one or more of the others of said reactive loads flows toward 

5 said power supply terminal. 
1 

1 15. (Original) The invention of claim 14 wherein the phases and amplitudes 

2 of said baseband components are such that said currents add to zero at substantially all 

3 times, 
l 

1 16. (Currently Amended) The invention of claim 1 4 wherein respective first 

2 terminals of each of said reactive loads are connected to a common node through which 

3 said current at baseband frequencies flows, said common node being at a fixed potential, 
l 
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and second signal paths, respectively, in such a way that at least one switching band 



4 component of said first switching signal and at least one switching band component of 

5 said second switching signal cancel each other and therefore are substantially isolated 

6 from said reactive loads. 
1 

1 25. (Original) The invention of claim 24 wherein alternating polarity 

2 currents flow in said first signal path in response to said first switching signal and 

3 alternating polarity currents flow in said second signal path in response to said second 

4 switching signal. 



26. (Previously Presented) The invention of claim 24 wherein 
said at least one switching band component of said first switching signal and said 
at least one switching band component of said second switching signal are the 

4 fundamental frequency components of said first and second switching signals, 

5 respectively, and are of substantially the same amplitude and phase, and 

6 said means for applying comprises a common-mode inductor in said first and 

7 second signal paths. 
1 

1 27. (Withdrawn-Currently Amended) The invention of claim 21 wherein 

2 said apparatus is further adapted to drive a third reactive load with a third switching 

3 signal, wherein said switching amplifier includes at least a third signal path containing 

4 said third re active load, and wherein said apparatus further includes means for applying 

5 said first, second and third switching signals to said first, second and third signal paths, 

6 respectively, in such a way that at least one switching band component of each of said 

7 first, second and third switching signals cancel each other and therefore are substantially 

8 isolated from said reactive loads. 
I 

1 28. (Withdrawn) The invention of claim 27 wherein alternating polarity 

2 currents flow in said first signal path in response to said first switching signal, alternating 

3 polarity currents flow in said second signal path in response to said second switching 
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2 



signal, and alternating polarity currents flow in said third signal path in response to said 

5 third switching signal. 
1 

1 29. (Withdrawn) The invention of claim 27 wherein 

said at least one switching band component of said first, second and third 

3 switching signals are of substantially the same amplitude and phase, and 

4 said means for applying comprises a common-mode inductor in said first, second 

5 and third signaJ paths. 
1 

1 30. (Currently Amended) The invention of claim 21 wherein 

2 each of said reactive loads includes a first terminal and a second terminal, 

3 the first terminals of each of said reactive loads are connected to a common node 

4 through which said current at baseband frequencies flows, said common node being 

5 adapted to be connected to a fixed potential, 

6 each said path includes filtering circuitry connected to the second terminal of the 

7 respective reactive load, and 

8 each of said first and second switching signals comprises an alternating polarity 

9 signal impressed across said first and second signal paths, respectively. 
I 

1 31. (Currently Amended) The invention of claim 2 1 wherein 

2 each of said reactive loads includes a first terminal and a second terminal, 

3 the first terminals of each of said reactive loads are connected to a common node 

4 through which said current at baseband frequencies flows, said common node being 

5 connected to a fixed potential, 

6 each said path includes filtering circuitry connected to the second terminal of the 

7 respective reactive load, and 

8 said first and second switching signals comprise respective signals at first and 

9 second potentials applied to the filtering circuitry of said first and second signal paths, 
10 respectively. 

l 

1 32. (Currently Amended) The invention of claim 31 wherein 
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2 said second potential is substantially equal to said fixed potential, and 

3 said filtering circuitry includes at least one energy storage element that stores 

4 energy when each said switching signal is at said first potential and that supplies energy 

5 to said reactive loads when each said second node is connected to said second potential. 
I 

1 33. (Previously Presented) The invention of claim 32 wherein 

2 said energy storage element is a common-mode inductor having first and second 

3 ports in said first and second paths, respectively, and 

4 said first and second switching signals have respective fundamental switching 

5 band components that are of substantially equal magnitude and phase that are canceled by 

6 said common-mode inductor. 
1 

34.- 62. Canceled. 

1 63. (Currently Amended) A switching amplifier operating at a particular 

2 switching frequency, the switching amplifier comprising 

3 at least first and second circuit paths, 

4 each of said paths comprising switching circuitry, a load filter, a respective port of 

5 a common-mode inductor and a transducer, all connected in series, each transducer 

6 having a terminal that is connected to a power supply node in common with each other 

7 transducer, each load filter having a passband that includes said particular switching 

8 frequency and having a stop band at frequencies higher than said particular switching 

9 frequency, 

10 said switching circuitry being operative in response to a first pulse- width- 

J 1 modulated signal to cause first and second voltages of a first switching signal to be 

12 alternately impressed between the load filter of said first circuit path and said common 

13 node and being further operative in response to a second pulse-width-modulated signal to 

14 cause first and second voltages of a second switching signal to be alternately impressed 

15 between the load filter of said second circuit path and said common node, 

16 said first and second switching signals having respective fundamental switching 

1 7 components that are of substantially equal magnitude and phase so that they are canceled 

9 
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18 by said common-mode inductor, said first and second switching signals each further 

19 having at least one respective baseband component, the baseband components of said 

20 first and second switching signals being such that substantially the same amount of 

21 current at baseband frequencies flowing out of one or more of said transducers at a given 

22 time flows into one or more of the others of said transducers , and 

23 substantially all of said at least one baseband component of said first switching 

24 signal being a current that flows into one of said transducers and substantially all of said 

25 at least one baseband component of said second switching signal being a current that 

26 flows into another of said transducers. 
I 

1 64. (Original) The invention of claim 63 wherein the phases and amplitudes 

2 of said baseband components are such that said currents add to zero at substantially all 

3 times, 
l 

1 65. (Previously Presented) The invention of claim 63 wherein said 

2 transducers have substantially equal impedance and wherein said baseband components 

3 are the inverse of one another, 
l 

1 66. (Previously Presented) The invention of claim 63 wherein said switching 

2 amplifier includes at least one power supply terminal and wherein said current flowing 

3 out of one or more of said transducers flows away from said power supply terminal and 

4 said current flowing into one or more of the others of said transducers flows toward said 

5 power supply terminal. 
! 

1 67. (Previously Presented) The invention of claim 63 wherein there are two 

2 of said transducers having substantially equal impedances and wherein the baseband 

3 components of said first and second switching signals are of substantially equal 

4 magnitude and are substantially the inverse of one another. 



68. (Previously Presented) The invention of claim 67 wherein a mechanical 
load is connected to at least one of said transducers. 
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1 69. (Original) The invention of claim 68 wherein said mechanical load 

2 includes means for generating acoustic sonar signals. 

70 - 78. Canceled 
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